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FINANCING OF LOCAL ROADS AND STREETS 





REPORT OF DEPARTMENT OF HIGHWAY FINANCE, HIGHWAY RESEARCH BOARD, NATIONAL RESEARCH COUNCIL! 


Presented by THOS. H. MACDONALD, Chief, Bureau of Public Roads, Chairman 


ONSIDERATION of present and past methods of | 


highway financial administration reveals slow 

progress toward a rational spending program. 
Demands for increased highway appropriations have in 
many cases diverted attention from the need for wiser 
spending of what we have and more efficient managing 
of what we spend. Design, construction, and main- 
tenance standards have ‘kept reasonable pace with 
modern transport tempo, but policies of administration 
and finance remain essentially horse-drawn. 

Highway tax distribution and the administrative 
difficulties involved have been examined with particular 
reference to local application of State funds for highway 
purposes. Last year more than a quarter of a billion 
dollars in State gasoline taxes and registration fees were 
set aside for roads and streets not on the State highway 
systems. This money was 25 percent of total motor- 
vehicle tax collections for 1936. The large part of 
highway-user taxes so distributed is an index of the 
need for studying methods of allocating such funds to 
local governments, for establishing an economic basis 
for shared taxes and State aid, and for inquiring into 
the uses to which these funds are now applied, the 
degree of financial control retained by the States, and 


the fiscal and managerial pitfalls into which both State | 


and local governments spend their way. 

Vehicle taxes for local roads—That highway users 
should be charged in accordance with their utilization 
of highway facilities is the generally accepted theory 
upon which the gasoline tax and registration fee are 
established. It appears to follow therefore that the 
distribution of such taxes to various parts of the high- 
way system should reflect the relative traflie volumes 
which they carry. 

In the period of rapid highway expansion which 
paralleled the growth of motor-vehicle travel, the 
theory that those who used the roads should pay for 
them was generally conceded, but financial pressure 
created by the need for a new system of main roads 
made it neither possible nor desirable to adopt the 
corollary that funds should be spent with exact regard 
to their origin. With the progress of a primary system 
of highways which 
possible, however, 


| 


such concentrated finance made 
there originated in both counties | 


and municipalities a demand that some part of State 


tax collections be returned for local roads and streets. 
Today the wide range in relative proportions of funds 
made available to local governments suggests no more 
scientific consideration than the loudness of these 
demands. In 1936, 3 States returned more than half 


of total highway user imposts to local units of govern- | 


ment, 11 over one-third of such collections, and 5 
States made no allotments whatever. Local roads in 
State received 24 million dollars in State taxes, while 
n each of 10 other States less than a million dollars 
vere distributed for highways in local jurisdictions. 
Taz distribution laws.2A—State laws governing the 


‘mount and basis of gasoline tax and registration fee 
! Presented at the Seventeenth Annual Meeting of the Highway Research Board, 
/ecember 2, 1937. 

? Details by States are given in the appendix, table A. 
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distribution comprise a legal labyrinth which varies in 
complexity from State to State. Two considerations 
are involved: Determination of the total which shall be 
distributed by the State; and the division of this sum 
among the various local units. The total share going 
to local roads is generally expressed as a percentage of 
collections, a specific part of each tax levied, or a pre- 
determined flat sum. The allocation to each local unit 
may then be made according to the population, area, 
assessed valuation, road mileage, or on the basis of 
vehicle registrations or tax collections. In the case of 
the registration fee, however, shares are often retained 
by each separate local unit at the time of collection, 
either as a fixed amount per registration or a percentage 
of total receipts. 

Although the total amount of motor-vehicle taxes 
granted for local road purposes may have no relation to 
traffic needs originating on these systems, in a large 
number of States registration fees are allocated among 
the separate units with a regard for relative traflic po- 
tentialities. ‘Thus Arizona counties retain 50 cents for 
each original registration, while in Alabama 20 percent 
of total receipts from this source are used in the counties 
where the taxpayers reside. In the case of the gasoline 
tax, however, not only does the original sum granted 
by the State have little bearing upon traffic volume and 
intensity, but also the allocations among individual 
local units are generally based upon formulas which are 
untenable. Alabama, for example, distributes 3 cents 
of a 6-cent tax equally among its 67 counties, while 
New York counties receive 20 percent of collections 
according to the road mileage of each county. In 
Tennessee 1 cent of the gas tax is distributed to the 
counties equally, 4s cent on county areas, and 3s cent 
according to county populations. 


STANDARDS NEEDED TO GOVERN ALLOCATION OF ROAD FUNDS 


When money is distributed equally among local road 
units which vary in size and stage of development, or 
on the basis of land areas and road mileage which bear 
no relation to traffic conditions, there is little chance 
that distribution will be economically justifiable. Only 
by chance will highway income be in reasonable balance 
with the demand for funds. Even population and 
assessed valuation may be poor indices of the proper 
share of taxes required by local governments for trans- 
port facilities. Questionable practices of tax allocation 
accordingly help to make possible such variations in 
road expenditures as found in North Carolina before 
the State assumed control of all rural roads. The 
annual road expenditure in one county was $14 per 
mile, while in another it was $688. Similar conditions 
were found in Iowa in 1933 by a study of the Brookings 
Institution, which revealed that if State funds were 
distributed on the basis of some defensible index such 
as traffic or vehicle registrations (instead of area) allot- 
ments would have been reduced considerably in 75 
percent of the counties. 

In general the conclusion may be drawn that present 
methods of State fund allocations to local roads and 
streets are no less heterogeneous and unscientific than 
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are the rates and bases of the taxes through which these 
funds are raised. 

Economics of user tax distribution.—The question of 
what share of State motor-vehicle taxes should rightly 
be allocated to roads and streets other than on the 
primary system involves fundamental concepts of 
highway economics. The purpose of roadbuilding is 
to provide for adequate traffic facilities at the lowest 
possible cost, including both road costs and vehicle 
operating costs. In spending for the highway program, 
therefore, funds must be allocated to those parts of the 
transportation system where improvements will bring 
about the greatest reduction in total cost and the 
greatest utility in adequate service. 


Since limited funds do not permit simultaneous | 


betterment of all roads, the element of time is of great 
moment in an economic distribution of vehicle taxes. 
lf funds were returned to local roads and streets in the 
amounts generated thereon, prior to adequate develop- 


ment of a system of main highways, the higher cost of | 


transportation for the many vehicles on congested 
primary routes would far outbalance the reduction in 
operating costs on the local roads. Also, whereas two 
road systems may carry equal amounts of traffic, 
expressed in vehicle miles or gasoline tax receipts, yet 
the needs of either depend largely on the type and 
distribution of this travel: Whether highway utilization 
has been intensive, as on heavily trafficked main roads, 
or extensive, as the dispersed use of a large network of 
local rural roads. It must also be known in what 
ratio heavy trucks and busses or pleasure vehicles have 
accounted for traffic volumes. Furthermore it is 
important to recognize the integration of motor travel 
on the various road systems, and the fact that it is the 
entire trip which must be made at lowest cost, as well 
as the entire motoring population which must be 
considered in the computation of total costs for the 
entire highway system. 

The aspect of the principal routes as revenue pro- 
ducers is sound in principle. So large a percentage of 
the actual use of these is recreational in character that 
the potential increase by reason of wholly adequate 
facilities should be self-evident—not only this, but the 
competitive nature of recreational offerings. The 
highways must compete with other classes of recrea- 
ational inducements. In the business of tourist traffic 
one route becomes competitive with other routes, region 
with region, and even State with State. The impact 
of the degree of adequacy of major highways has large 
effects upon both private and public income. The 
financial support for local road improvements depends 
to great extent upon the excess earning capacity of the 
main roads, which in turn is dependent upon the 
attraction of potential traffic resulting from the offering 
of satisfactory facilities. 

Broader understanding of the purpose of a highway 
transportation system, viewed as an entity, will demon- 
strate the importance of such concepts as priority and 
intensity of use, rather than integrated vehicle mileage 
alone, as standards by which tax allocations must be 
measured and financial policies adopted. 

Trend in State tax distribution —Of the total collec- 
tions of State motor-vehicle taxes in 1927, 73.1 percent 
were used for State highway purposes and 22 percent 
for local roads and streets. By 1936 the percentage of 
user taxes spent on State roads had decreased to 55.2 
percent, while local road allocations increased slightly 
to 25.1 percent. During this 10-year period, however, 
total vehicle taxes increased 90 percent, so that the 
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reduced State highway share still represented a 4 
percent dollar increase, and the 3.1 percent rise in the 
local road allotment was an actual 115 percent dollar 


mer . ii . ; “AC . . : 
increase. hese figures are shown in table 1. 
TABLE :. Distribution of motor-ve hicle fares lor hia ay 
1927 and 1936 } 
Fotal vehicle Amount for — Amount f P 
Yeur taxes col- State high mee local road és 
lected Ways = ind street ' 
1927 . $560, 027,983 $409, 506, S85 73.1 |$12 7H. 300 
1u36 1, 057, 9¥5, OVO 5834, C16, OU » ' at] 
Percentage change 
1927-36. . +90 12 li 


1 Detailed tabulation appears in the appendix, table B 

It will be noted that whereas in 1927 vehicle funds 
available for highway purposes were 05.1 percent of 
the total, in 1936 only 80.3 percent of tax collections 
were used for highways. This increasing use of road 
funds for other purposes appears to have hit hardest 
the State highway svstems, though hidden and unre- 
ported diversions by local units of government make 
impossible any definite statement on this subject 


CONTROL OF LOCAL ROADS BEING TRANSFERRED TO STATES 


There has been more widespread recognition in the 

past decade of the right of subordinate units of govern- 
ment to share in State taxes. For whereas 20 States 
distributed gasoline taxes to local roads and streets in 
1927, in 1936 there were 36 States making such allot- 
ments. Registration fees were used for local roads by 
27 States in 1927 and by 32 States in 1936. 
City streets—Because funds allotted to counties in 
many States may be used within municipalities, and 
because such expenditures are not always reported 
separately, it has not been possible to determine accu- 
rately the amount of State money spent on city streets. 
Accordingly these sums have been included with local 
road apportionments, and expenditures on urban exten- 
sions of State systems have been included in State 
highway disbursements where it has been possible to 
segregate them from other local road and street funds. 
The best figure obtainable for State money spent on 
city streets is $31,468,000, compiled by the United 
States Bureau of Public Roads for 1936. Eleven States 
report such expenditures. 

Administrative set-ups.—Highway administrative 
agencies in the United States include the States, coun- 
ties, towns, and townships, incorporated cities and 
villages, and miscellaneous local divisions of govern- 
ment. In each State the size, type, and number of such 
agencies in operation, and the relation or lack of relation 
among them, differ widely. 

In 4 States all rural roads are administered by the 
State highway departments, while 26 States * have State 
and County organizations; 6 have State and township 
systems; and 12 have three systems: State, county, and 
township. In addition to these rural systems, all 
States contain municipal organizations which have 
charge of urban streets, and half the States have further 
independent or semi-independent divisions within the 
county, such as commissioners’ districts and special 
assessment districts, both rural and urban. 

In most States there is neither control by the State 
over the spending of funds allocated to lesser govern- 


3 Including the State of Washington, although 2 ofits counties still contain township 
units. 
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mental units, nor is there cooperation between the 
State and local highway organizations. Where laws 
designate that the State shall approve county construc- 
tion programs financed with the assistance of State 
funds, such approval is not uniformly followed by ade- 
quate supervision of the actual work. Where counties 
are invited to seek the aid and advice of the State, in 
practice the results are far from reassuring. 

Trend toward centralized administration.— At the close 
of 1930 there were 324,496 miles of highways under 
State control. By the end of 19386 State-controlled 
mileage had increased to 533,144 miles, a 64.3 percent 
addition in 6 years. Such has been the progress of a 
movement toward centralized highway administration 
which began in North Carolina in 1931. By assuming 
control over the State’s 46,800 miles of county roads, 
North Carolina was the first to consolidate its entire 
rural highway system under the State highway de- 
partment. 

It was not long, however, before complete centraliza- 
tion was adopted in West Virginia, Virginia,* and Dela- 
ware. In Maryland 20 out of 23 counties have turned 
over their roads for maintenance by the State, while a 
program of consolidation under way in Pennsylvania 
has resulted in State participation in the maintenance 
of 46,000 miles of township secondary roads. On 
January 1, 1938, a total of 2,574 miles of Pennsylvania 
roads in townships, boroughs, and cities will be ab- 
sorbed by the State. Popularity of the road consolida- 
tion program since 1931 may be judged by figures in 
table 2, which show highway transfers to the State 
highway departments. 

Twenty-six separate transfers have been made in the 
6-year period 1931-36, involving 21 States and nearly 
172,000 miles. It is of interest that last year 10 States 
were involved in such transfers, or twice the number in 
any previous vear. 

TABLE 2 


Transfers of local road mileage to the State highway 
. q ] 


departments ! 


a Number of | Mileage in 
Year st ites volved 
1931. ances _— ° = 3 73, 651 
1932 eeenwens °- ° l 37,0 
1933 } ‘ 
1934 : iene : ; anseea 5 g 
1935 ae E 7 4 4 . 623 
1936 . eae bere : : 10 10, 696 
Total ehebneees : a 2 21 171, 932 


1A detailed tabulation appears in the appendix, table C. 
2 Several States effected more than 1 consolidation. 


Further consolidations have been effected among the 
lesser units of government in the assumption of town- 
ship road responsibilities by county highway organiza- 
tions. It is generally conceded that the township, 
which in most cases contains an area of 36 square miles 
or less, has no place in efficient highway administration, 
and in the past 7 years four States have done away with 
these ineffective highway administrative agencies and 
adopted a so-called county-unit form of highway organ- 
ization. With this type of administration all roads 
within the county and not a part of the State system 
ure operated as a unit, with locally collected taxes in 
townships and districts being spent by the central 





county administration without regard to township or | 


district lines. This county unit plan makes possible 
more economical use of road machinery, a broader tax 


* Except 3 counties which have elected to retain control of local roads, 
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basis, cooperation and planning, economy in main- 
tenance operations, quantity purchasing, and necessi- 
tates the budgeting of funds and the keeping of cost 
records. When Michigan recently completed the trans- 
fer of 60,000 miles of township roads to county-unit 
control, there were eliminated 1,376 small administra- 
tive units. 


STATE ADMINISTRATION OF ROADS MORE ECONOMICAL THAN 


LOCAL ADMINISTRATION 


Causes of consolidations —The immediate cause lead- 
ing to centralization of road administration in North 
Carolina appears to have been the public desire, accen- 
tuated by economic depression, to escape from county 
property-tax levies. It was proposed that the State 
assume all future highway financial requirements, with 
the aid of a l-cent increase in the State gasoline tax, 
except that the counties should continue payment for 
the servicing of highway obligations previously in- 
curred. The shift of financial responsibility, then, was 
from property to motor velicles and from local govern- 
ments to the State. 

This centralization plan, however, suggests something 
more than a temporary relief measure. For it is doubt- 
ful that the counties would have acceded to such sur- 
render of autonomy had the past record of county 
highway administration proved efficient and economical. 
That such terms could not be applied to a majority of 
North Carolina counties was evident from the condi- 
tions which the State found in existence upon taking 
over local road affairs. Instead of 67,000 miles of roads 
listed by the counties only 45,000 miles could be found, 
despite the fact that 2,590 miles had not been accounted 
for in the original figure. Maintenance varied from 
satisfactory standards to hopeless inadequacy, and 
maintenance records in many counties did not exist. 
Some counties were found oversupplied with machinery, 
others practically destitute, and in nearly all cases 
machines were either obsolete or badly in need of 
repair. Such causes as these, rather than temporary 
tux relief, are thought to have been fundamental in the 
trend toward State assumption of local roads. That 
the trend has not slackened with réturn to more normal 
economic conditions may have a bearing upon this 
point. 

Prope rty taxes for roads.—Whatever is to be said for 
r against State centralization of highways, the con- 
comitant policy of relieving property of its share in 
supporting the highway does not conform with the 
generally accepted theory of highway economics: That 
costs should be paid in accordance with service ren- 
dered. The shifting of road administration from local 
to State control involves no alteration in the principle 
that highways serve other functions than those directly 
relating to motor vehicles. In an equitable allocation 
of highway costs, rational payments for land service 
are rightly chargeable to the land which is served. 
Property levies are an essential part of highway income, 
and their elimination may not only deter a proper 
development of highway facilities, but may also 
constitute an unfair burden upon the motorist. 

A second criticism of policy in connection with high- 
way centralization concerns the tendency of the State 
to neglect its first responsibility of preserving the 
integrity of the primary road investment and of provid- 
ing necessary extensions. A shift in administration does 
not relieve the State of obligations previously assumed, 
and the requirements of the main road system must be 
recognized prior to further tax allocations. 








A large element of overriding the recommendations 
and warnings of the State highway departments has 
characterized the adoption of State policies throwing 
the cost burden of additional large mileages upon the 
incomes from user taxes available to the departments 
and usually inadequate for the requirements of the 
existing major highway systems. 

Criticism of small administrative units—It is self- 
apparent that many small roadbuilding entities now in 
operation are outworn relics of the dependence of trans- 
portation upon the horse: That both the time and dis- 
tance of travel upon which their limits were fashioned 
have been reduced to negligible importance. Admin- 
istrative scope has expanded, and this fact must be 
recognized by eliminating the multiplicity of highway 
organizations of minor units of government which make 
impossible the operation of highways as a coordinated 
system. A small unit is gener rally unable to afford 
proper engineering personnel, its staff may be subject 
to frequent changes because of elections, and in general 
undue emphasis is likely to be placed upon political 
rather than technical considerations. 

Short radii of operation make the use of modern 
road machinery uneconomical through excessive over- 
head and numerous duplications, while small purchases 
of supplies and materials impose penalties of higher unit 
prices. Variations among the jurisdictions in area, 
population, taxable valuation, road mileage, topography, 
climate, vebicles registered, and traffic volumes, may 
make possible the extension of road facilities beyond 
traffic requirements in one county, while a neighboring 
unit may be financially unable to provide the taxpayer 
with a lasting return for the money he pays for satis- 
factory highway services. Budgeting, accounting, debt 
control, and planning are generally beyond the pale 
of local road administration; while lack of continuous 
maintenance, the use of force account methods, and in- 
competently controlled spending of funds collected 
outside the local jurisdiction are weaknesses generally 
in evidence. 


OPTIMUM SIZE OF HIGHWAY ADMINISTRATIVE UNIT DISCUSSED 

Variations among counties and States——In most dis- 
cussion relating to the merits or demerits of centralized 
government: it is claimed on the one hand that the 
county is “too small” to effect a proper highway ad- 
ministration, and on the other that the State is “too 
large.” Either statement implies that counties and 
States are essentially homogeneous, and that there 
exists a standard-size government unit most applicable 
to proper highway management. Yet neither counties 
nor States are ‘homogeneous units. Counties may 
differ in area from the 25 square miles of Arlington 
County, Virginia, to San Bernardino’s 
miles in California. This latter county 
the three States of New Jersey, Delaware, 
combined. 

In population, variations are even more pronounced, 
Loving County, California, for example, having but 195 
residents compared with 4 million persons living in 


20,175 square 
is larger than 
and Maryland 


Cook County, Illinois. As regards the States, the 
largest area is 250 times that of the smallest, while 
populations vary in the ratio of 138 to 1. Nine 


States have more than 100,000 miles of highways (Texas | 
has over 200,000) while six have less than 15 000. The 
fact that a county may be larger than the State of 
Delaware, in which State centralization of highways is 
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in effect, agen the possibility that the State may 
actually be “‘too small’? and the county “too large.” 

Consideration of the county as a highway adminis- 
trative unit must take into account the two different 
general types of county, the rural, and the urban. It 
is the rural county which is so often unadapted to the 
performance of highway functions because of the limita- 
tions of its resources and the lack of sufficient highway 
activity to permit large-scale operations, either inten- 
sive or extensive. The urban county which contains a 
large city and considerable traflic and population, how- 
is, by reason of its wealth, responsibilities, and in- 
tensive road needs, a logical highway administrative unit. 
Such urban counties nevertheless are handicapped in 
their function of improving highways by reason of 
the fact that they are usually part of a Jarger metro- 
politan area embracing more than one county, as well 
as lesser jurisdictions such as towns and villages. Def- 
inite legislation is accordingly needed for effectuating 
correlated action throughout the metropolitan district, 
both in planning the transportation system as a whole 
and in detail, and in fixing priorities for the improve- 
ment program. It is necessary, therefore, to distinguish 
between such counties; and to recognize that to speak 
merely of the size of an administrative unit may be 
inconsequential, if not misleading. 
7 Since such special considerations must be taken into 
account, it seems obvious that no definite standard-size 
unit can be prescribed which will be a universal absolute 
for highway administration. The intensity of highway 
mieeds varies, as well as the degree to which a region has 
been developed and the type of its development. Large 
agricultural regions might prove nearer the optimum 
unit for highway administration than large areas of 
concentrated industrial development. Physical charaec- 
teristics such as topography and climate are important 
factors for consideration as well as possible sources of 
highway funds and probable necessary 
expenditures. 

The optimum size of highway units.—Certain charac- 
teristics of local government mentioned are susceptible 
to correction, such as lack of planning, budgeting, and 
other administrative matters. It is claimed by the 
opponents of centralization that county government 
may be revived by effecting reform along these lines. 
But many criticisms against the local highway unit as 
an administrative body are functions of physical char- 
acteristics which are not susceptible to “reform.” No 
matter how efficient its system of accounting nor how 
expert its highway commission, local government may 
still be limited to uneconomical operations unless it Is 
able to raise sufficient funds to pay the highway bill 
and unless the scope of construction and maintenance 
— ments will allow fullest utilization of equipment, 

. proper distribution of overhead, and the economical 
oper: ation of a competent engineering organization. 

The economist recognizes that a profitable industrial 
plant is limited in its physical equipment to an optimum 
unit of operation: That unwieldy production units 
cause economies of large-scale produce tion to give way 
to dis-economies, and that particular circumstances m: iv 
alter the optimum plant even in the case of similar 
products. On the other hand, horizontal combination 
of a number of optimum production units under cen- 
tralized administration is entirely in keeping with 
economical operation. The so-called American trust is 
an example of such horizontal combines. In other 


amounts of 


words an industry may require technical decentraliza- 
tion and managerial centralization. 
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This principle of economics appears to be applicable 
to the provision of highway facilities, in which optimum 
bighway operating units might be determined upon, 
and their management directed centrally. Such is the 
general plan adhered to in the division of State highway 
systems into engineering districts, and suggested in the 
relation existing between the Federal and State 
covernments. 

It does not appear unworkable that all rural roads in 
a State might be operated on a similar basis. Each 
State might contain several highway operating units 
varying as to optimum sizes In accordance with particu- 
lar considerations. These districts might be a grouping 
of counties or other local jurisdictions into regional 
areas. Insmall States or States essentially agricultural 
the entire area might be determined the optimum, in 
which case consolidation of all roads in the State would 
be economically in order. Whatever the size and num- 
ber of operating units, however, financial and planning 
administration might still be centered in the State. 

DATA BEING OBTAINED TO ENABLE PLANNING OF FUTURE 

HIGHWAY PROGRAMS 

The establishment of the State highway departments 
was recognition of the need of centralized administra- 
tion in creating a primary system of roads, and in the 
spending of State vehicle taxes with wisdom and coordi- 
nation for the best interests of the whole State. Local 
units of government on the other hand were left to 
administer their individual highway affairs, which were 
truly local affairs financed by local money. With the 
State-wide extension of motor transport, however, all 
roads within a State developed into a network which it 
Was necessary to view as a whole. Recognition of the 
wider influence of secondary roads was granted in the 
form of allocations of State money to local units of 
government which were not established to be expending 
agencies for such funds. Accordingly, the principle 
came to be tolerated that there should be centralization 
of certain highways in the State, financed by State 
funds, and decentralization of certain other roads, also 
financed with State taxes, in a multiplicity of lesser 
governmental units. There is basic conflict between 
these two policies. On the one hand it is accepted that 
the highways constitute a closely-knit system; on the 
other hand uncorrelated policies of finance develop 
them as a patchwork. 

The chief objections to State control of all highways 
are for the most part political rather than economic. 
That is, there is general recognition of the possibilities 
ff economy and a coordination with control centered 
in the State highway department, but there is fear 

oneerning the effect on local government which might 
result from eliminating local highway administration. 
Such action, it is asserted, would tend to discourage 
interest in other local governments al functions and 
eventually to bring about complete State centraliza- 
tion. This would be the first step, according to stock 
arguments, toward the destruction of self-government, 
individual initiative, and democracy. 

The ‘‘fine-woven rhetorical expressions” advanced 
in behalf of local government, it is pointed out, must 
be tempered with “the common-sense observation that 
highway transportation is not a function properly 
confined to imaginary and outmoded political bound- 
aries. To claim that the preservation of democracy 
depends upon the maintenance of such a system has 
been construed by some as an argument for govern- 
mental waste and inefficiency; and to extol the small 
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local unit as a ‘‘school for democracy” has been chal- 
lenged on the grounds that accounting and engineering 
are so often omitted from its course of study. The 
statement has been made that if democracy can coexist 
with such philosophies of government there is little 
fear that it would perish from State financial adminis- 
tration of highways. 

Factors supporting centralization trend.—A considera- 
tion of importance with regard to the future possi- 
bilities of centralized highway administration is the 
recently inaugurated Federal assistance for secondary 
road development. During the depression years sec- 
ondary roads and urban streets were granted various 
emergency appropriations by the Federal Government 
for the prime purpose of furthering employment. In 
the present fiscal year, however, regular Federal-aid 
grants of $25,000,000 are available for secondary road 
improvement, to be matched by equal amounts of 
State funds. It is of significance that the State highway 
departments may employ the services of competent 
county highway organizations acting under direction 
of the State, in the preparation of plans, surveys, and 
specifications, and in the supervision of constructicn. 
Where laws limit the State highway department in 
the extent of mileage it can maintain, the State may 
draw up agreements with lesser governmental units 
which will attend to the maintenance of these second- 
ary roads. No such agreement will be approved, how- 
ever, if any road previously built with Federal funds 
and currently maintained by a county or lesser political 
unit is not being kept in satisfactory condition. 

Centralization and planning.—A further development 
toward closer cooperation between State and county, 
and greater control by the State over local roads is the 
promising possibility of State-wide highway planning. 
Surveys now under way to provide the facts necessary 
for plans may be made the instrument for publicizing 
the inadequacies of small highway units, and for 
revealing to the taxpayer how much of his money 
supports obsolete governmental machinery instead of 
better roads. It is also hoped that State legislation 
may follow the findings of such surveys when questions 
of highway administrative reform arise. 

Some of the immediate purposes of the State-wide 
planning surveys are included in the following: 

To define the mileage of roads within each State 
to be supported by public funds. 

To determine the use made of the parts of this 
system, hence the sources of necessary taxes and their 
proper distribution. 

To determine future construction requirements for 
extensions, improvements, and replacements. 

To determine the priority of such constructioa 
projects. 

To estimate necessary maintenance operations. 

To estimate future highway income and to budget 
this sum according to estimated future financial require- 
ments. 

These several purposes emphasize the need for control 
by a central agency to supersede uncoordinated plans 
which result from the operation of a large number of 
highway jurisdictions acting independently. In order 
that planning may be effective throughout the State 
there must be an administrative control with greater 
power than any of the separate minor units. Planning 
which is ‘State wide” cannot be attained by a number 


of individual plans within the State, but only by a 
central plan which applies to an integrated system. 
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In review of the foregoing status and trends in State 
vehicle tax distribution for highways and in highway 
administrative procedure, a summary of the data is 
presented, followed by a list of conclusions and recom- 
mendations suggested by them. 

1. Approximately one-fourth of all State motor- 
vehicle taxes were distributed for local road and street 
purposes in 1936. 

2. The share of State funds allocated to local roads 
and streets has increased only 3.1 percent in the last 10 
vears, while the actual money so distributed shows a 
115 percent dollar increase during the same period. 

3. The State highway share of motor-vehicle taxes has 
decreased more than 17 percent in 10 vears, while the 
dollar allotment has increased 42 percent. 

4. State funds are distributed to local units of govern- 
ment in widely varying amounts and without regard to 
traffic generated, five States making no allocations and 
one distributing more than 24 million dollars. 

5. Methods of distribution among each separate loca 
unit are generally untenable, being made in equal 
amounts or on the basis of area, population, road mile- 
age, assessed valuation, vehicle registrations, tax collec- 
tions, or a combination of two or three of these. 

6. In most cases the States retain no control, or 
merely nominal control, over the spending of vehicle 
taxes used on local roads and streets. 

7. Four States have consolidated all rural roads in 
the State highway departments, while 26 States have 
State and county organizations, 6 have State and town- 
ship units, and 12 have three systems: State, county, 
and township. 

8. In the past 6 vears 21 States have shifted 171,932 
miles of local roads to State control, constituting a 
64.3 percent increase in State mileage during that period. 

9. More States were involved in local road consoli- 
dations in 1936 than in any previous year. 

10. In the past 7 years 4 States have eliminated all 
township road units. 

11. The highway consolidation movement has shifted 
the highway tax from local to State government and 
from property to motor vehicles. 


RECOMMENDATIONS AND CONCLUSIONS 


1. Allocation of State vehicle taxes to local roads 
and streets should be made with reference to both 
volume and intensity of traffie generated, but with 
consideration for the priority of primary road require- 
ments so that transportation facilities for the inte- 
grated system may be adequate and at lowest total 
cost. 

2. The State should maintain adequate control over 
all projects on which State money is used. 

3. Arbitrary political boundaries have no relation to 
functions of highway transport. 

4. A highway operating unit may be limited in its 
ability to function economically by reason of certain 
characteristics inherent in small-scale operations. 

5. A highway administrative area is not necessarily 
limited to the optimum unit determined upon for 
construction and maintenance operations, and should 
embrace sufficient area to permit quantity purchasing, 
specialized personnel, and a coordinated highway 
program. 

6. With the transfer of local roads to State control, 
benefits to land remain a legitimate highway service 
which should be recognized by property contributions 
to the highway fund. 


} 


| 


| 
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7. It is important that the State should provide 
first for all primary road obligations before assuming 
added burdens in connection with local roads. 

8. Federal aid for secondary roads is recognition of 
the fact that such parts of the highway system are of 
more than local service. This new Federal policy 
promises to create closer cooperation between States 
and local units. 

9. State-wide planning surveys constitute the first 
Wholesale attempt to bring before the public and legis- 
lative bodies facts concerning the need for sane finan- 
cial and administrative policies. 

10. State-wide plans cannot be successful without a 
central planning authority. 

11. The failure of any State to provide a major 
system of highways not only adequate but attractive 
to the rapidly growing tourist and recreational traffic 
results in large losses of potential income to the public 
from the user taxes and to private business relying upon 
the highway travel. 

The failure to establish and to follow sound principles 
of financial administration is a serious cause of lack of 
progress toward adequate major highways where this 
condition exists. 

12. The waste of highway funds by duplicate local 
units and the uneconomical operations they necessitate 
brands financial administration the least progressive 
field of highway transportation. 


SUMMARY 


Last vear approximately a quarter of a billion dollars, 
or one-fourth of total State motor-vehicle collections, 
was distributed for local road and street purposes. 

Study of the past 10-year trend in this allocation of 
State funds reveals that the 1936 allotment was more 
than double the amount distributed to local jurisdic- 
tions in 1927. The percentage of total collections so 
distributed, however, has increased during that period 
by only 3 percent. 

The amount of State funds spent on State roads has 
also increased in this 10-vear period, but the increase 
has been only 42 percent as compared with the 115 
percent increase in local road apportionments. More- 
over, there has been an actual decrease of 17 percent 
in the share of total State taxes so used. This dis- 
crepancy appears to be a result of a wholesale use of 
funds for other-than-highway purposes. 

The amounts of user taxes going to local units of 
government vary widely from State to State, as do the 
methods upon which such distribution is based. In 
1936 five States made no allocations to local roads, while 
one State distributed two-thirds of all motor-vehicle 
receipts. Distribution among tue local units was 
found to be based on a variety of criteria, including 
population, area, vehicle registrations, valuation, tax 
collections, road mileage, and combinations of these 
factors. In some States these funds are distributed 
equally among the local governments. 

It has been found that these methods of local road 
allocations often fail to reflect properly the needs of 
the highway system as a whole. For an economic 
distribution of funds requires that money be spent 
according to the needs of traffic, expressed in terms of 
the lowest possible total cost of transportation, which 
includes not only road costs but vehicle operating 
costs. In other words it is not merely total traffic 


which must be considered, but the concentration of 
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this traffic: The intensive as well as the extensive use 
made of the highway system. Moreover, since all 
needed improvements cannot be made simultaneously, 
funds must be spent according to a priority which will 
permit the largest reduction of total transportation 
costs to be made first. In determining this priority 
it should be remembered that because of the integration 
of traffic on several road systems, it is advisable to 
improve the primary system first, since it carries the 
largest amount of concentrated traffie and its improve- 
ment brings about inereased travel and increased 
receipts for the support of local roads. 

It has been found that the spending of State funds by 
local governments is not always to best advantage 
heeause it is not properly controlled by the State. 
In addition, a complexity of lesser units of government 
discourages broad improvement programs, coordination, 
and long-range planning. Many local units do not 
comprise sufficient taxable wealth and highway activ- 
ities to qualify them as logieal highway administrative 
agencies 

In the search for the proper scope for highway activi 
ties it is coneluded that there may be a distinetion 
between the highway administrative unit and the eco- 
homie operating unit: That the former may comprise 
several of the latter. This principle is recognized 
some extent in the relation between the Bureau of 
Public Roads and the State highway departments, as 
well as in the division of a State into State highway 
districts 

Operating units which do not have sufficient taxable 
wealth and traffie may require consolidation before they 
are able to perform their funetions economically 
Among other things there must be sufficient road work 
to allow efficient utilization of equipment, and sufficient 
appropri tions to pe rmit a competent e nginee ring force 

Two types of counties are recognized: Rural and 
irban. Rural county highway units may comprise 
large areas for economic highway operations; while the 
urban county, beeause of its wealth, population, and 
traffic, may properly be confined to a small area 
Because the urban county is usually part of a larger 
metropolitan area containing other counties, as well as 
towns and villages, immediate legislation is needed for 
effectuating correlated action, both in planning the 
transportation svstem of the region as a whole and in 
letail, and in fixing priorities for improvement. pro- 

rams. 

Correction of the weaknesses of highway administra- 

ve finance, when left to the discretion of a large number 
o! local governments, has heen attempted by consolida- 
tion of road units, particularly by the transfer of local 
rounds to State control. In the past 6 years 21 States 

ave taken over 172,000 miles of loeal roads, consti- 
iting a 64-percent increase in State mileage during that 
riod. Four States have eliminated all locally admin- 
istered rural highways. As regards the other adminis- 
irative set-ups, 26 States have State and county organ- 
izations, 6 have State and township units, and 12 have 
three systems: State, county, and township. 

Transfers of local roads to State control have brought 
tbout a shift of the road burden from land to motor 
vehicles and from local government to the State. 

ilthough the road-consolids ation — was pre- 
cipitated by the recent economic depression, as a means 
of relieving property of the road-tax burden, it appears 
that the inherent failings of incompeient local govern- 
ments have been underlying causes of the movement. 
lor in 1936, 10 States effected local road transfers to 
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their State highway departments, a larger number than 
in any previous year. 

It is felt that the policy of Federal-aid appropriations 
for secondary roads, as well as the trend toward highway 
planning, will in many cases accentuate the movement 
for State administration of rural roads. 


APPENDIX 


TABLI A Legal pro sions requlating the use of State motor- 
vehicle funds fo local roads and streets } 


GASOLINE TAXES 


ite a Distribution to local roads and city streets 
( 

Alabama ents to counties, distributed equally 

Arizona 5 ot ounties, according to gasoline sales in each 

Arkansa f 7.7 percent to counties, on basis of population, registra 
tion, and area 

California to counties; $5,000 for each county and county-city, 
4 time per year; balance distributed according toa 
. trations 

C‘olorad { 27 percent to countie } percent for extensions of State 


ities, towns, and counties; on basis of State 

eage in countie 

(‘onne 

Delaware + 

Florida ents t unties, distributed among them by particular 
te 

Georgia f cent to counties on basis of State-aid mileage in each 

Idaho 

Illinois to counties, to municipalities, on basis of vehicles 

ered 

Indiana ercent t inties, 10 percent to cities; according to 

Iowa 45 1 ounties, by area 

Kansas 

Kentucky 

Louisiana 

Maine { lo general highway fund, with registration fees, from 


vhich $150,000 goes to town roads, $700,000 to third 
lass roads, on mileage basis, and $1,000,000 to State-aid 


ids according to town valuation 


Maryland 1 1.05 cents to counties, by mileage of county roads; 1.15 
ents to Baltimore city 

Ma sachusett 

Michigan Io State highway fund, with registration fees, from 
vhich $6,000,000 goes to counties, 74 in proportion to 
fees collected, 44 equally 

Minnesota to counties, based on mileage and traffic needs 

Mississippi f 2!4 cents to counties, on basis of population, registrations, 
ind area 

Missouri 

Montana 

Nebraska 1 t intie 

Nevada 1 

New Hampshire { Small amount to some local roads (less than 9 percent of 
total 93¢ 

New Jersey. $5,000,000 to city streets 

New Mexico 

New York 5 percent to New York City; 20 percent to counties, by 
mileage 

North Carolina f 

North Dakota to counties on basis of registration fees collected. 

Ohio { 3 cents, minus about $285,000, to counties, villages, and 
townships on basis of vehicles registered 

Oklahoma {| 14 to counties, according to population and area. 

Oregon 

Pennsylvania 1 cent to counties, based on gas-tax returns during pre- 


ceding 3 years 
Rhode Island 


South Carolina f 1 cent to counties, based on registrations 

South Dakota { 

Cennessee 7 lo counties: 1 cent equally, 14 cent by population, and 
cent by area 

rexas.... 4 

Utah 1 

Vermont... 4 | $500,000 to local roads, by mileage 

Virginia $239,000 in 1936 for the 3 counties not under State control. 

Washington } cents to counties and cities, according to gas sales. 


West Virginia 

Wisconsin... 1 

W yoming { | 25 percent to counties; based 30 percent on area, 30 percent 
on rural population, and 40 percent on assessed valua- 
tion 


REGISTRATION FEES 


Alabama 20 percent to incorporated municipality or county where 
owner resides 

Arizona 50 cents of original fee retained by county. 

Arkansas 

California Approximately 30 percent to counties in proportion to 
registrations. 

Colorado 50 percent to counties in proportion to collections. 

Connecticut 

Delaware 

Florida_. 

Georgia. 


1 Data incomplete 





TaBLeE A.—Legal provisions regulating the use of State motor- 
vehicle funds for local roads and streets—Continued 


REGISTRATION FEES—Continued 





State a Distribution to local roads and city streets 
a a 90 percent retained by counties. 
EE 
SSS Se: 14 to counties and cities; counties, 7% on mileage, 14 on 

| population; cities, on basis of population. 
, et 10 cents of each registration to county. 
EEE ES 
Louisiana - - : 
0 Se 
Maryland.......-. After debt service and operating expenses of motor-vehicle 


department, traffic court, etc., 30 percent to Baltimore 


Massachusetts - - - - 





| SS ae | See gas-tax data. 
Minnesota. -.-...---|_..... | 
SE Ree All to counties where collected. 
ES SES | 
_  SESSESSSS We | All to counties where collected. 
ESSER eee 5 cents retained by counties for each original registration. 
| SS ae 
New Hampshire - -|_____. Small sum for State-ald ($272,000 in 1936). 
New Jereey........|..... Carrier taxes to municipalities. 
New Mexico------ —_ 15 percent to counties in proportion to registrations. 
| 3, Ss sae 25 percent to counties. 
North Carolina_- 
North Dakota....-|_____- 
Raa _..-| 47 percent to counties where car registered. 
a eee 9 percent to cities, 51 percent to counties 
Sa BS 
Pennsylvania- . ._- sae | 
Rhode Island_-.....|_____- 
South Carolina__._|_____- 
South Dakota._..-|___... | 7614 percent to counties where collected. 
Tennessee... -- eae 
TE leaeaee 100 percent to county where collected, up to $50,000; 50 
| percent up to $178,000. 
0 | eee 
.  ———aes Ss cuids 
_ eo se 
Washington_____-- ae 
West Virginia_.__- shag 
(i 20 percent retained by town, village, and city; also $3,000,- 
} 000 to counties for State-eid roads, 40 percent on basis of 
| registrations and 60 percent by mileage. 
, : See County registration fees retained. 
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TaBLE B.—Disposition of State motor-vehicle receipts to State 


highways and local roads and streets, 1927-36 


REGISTRATION FEES 





| 
For State | 
| 

















Total fund | 
For local 


























Tinned te at i en. to State | p,.. 
Year | a highway pa roads and | — highways, | a 
oer purposes streets local roads, | 
| | | | and streets | 
| 
1927 $301, 061, 132) $220, 645,359) 73.3) $61, 543, 245] 20.4) $282, 188, 604) 93.7 
1928 322, 630,025) 235, 142, 906) 72.9 66, 569,311) 20.6) 301, 712, 27 93.5 
1929 347, 843, 543 250, 704, 624| 2.1 73, 226, 339) 21.1) 323, 930, 963) 93.2 
1930 355, 704, 860) 253, 013, 603) 71. 1) 74, 639, 463) 21 0} 327, 653, 066} 92. 1 
1931 344, 337,654) 234, 593, 379) 68. 1) 79, 388, 101} 23. 1) 981, 480} 91.2 
1932 324, 273, 510 4 1 83, 298, 207} 25.7] 271, 837,347] 83.8 
1933 301, 315, 447 4) 75, 943, 682 698, 526] 77.6 
1934 318, 576, 965 5.1 84, 356, 966 Bf 739, OSS] 81.6 
1935 324,855, 135) 173, 477, 594) 53. 4) 87, 587, 250) 27.0] 261, 064, 844) 80. 4 
103¢ 374, 921,000, 194,491,000 51.9 98, 241,000) 26.2) 292, 732, 000) 78.1 
Total 3, 315, 519, 271) 2, O83, 745, 171) 62.8 784, 793, 564) 23.7 2, 868, 538, 735) 86.5 
GASOLINE TAXES 
1927 $258, 966, 851) $188,951, 526) 73.0] $61,633, 115) 23.8) $250, 584, 641) 96.8 
1928 305, 233, 842) 225,315, 71 73. 8 68, 562, 491} 22. 5 203, S78, 206) 96.3 
1929 | 431, 636, 454 318, O87, 598} 73.7 , 887] 23. ¢ 420, 049,485 97.3 
1930 494, 683, 410 359, 797, 465] 72 H 7, 702} 23.9) 478, 045, 167) 96. ¢ 
1931___. 537, 589, 717| 381,711, 610) 71.0} , 053] 25 o| 516, 029, 663) 96.0 
1932 514, 138, 900 336, 144, 197) 65. 4) 20,400) 24.7) 463, 364, 5907) 90.1 
1933 519, 403, 450 | 60.5 094] 29.6] 468, 209,360) 90.1 
1934 565, 139, 596) 333, 196, § 9.0 38, 782) 24.5 471, 535, 712) 83.5 
1935 615, 580, 975 348, 651, 966! 56.6 5, 567! 24.5 499, 198, 533) 81.1 
1936 683, 074,000 389, 125,000) 57.0 7, 255,000) 24.5) 556,380, 000) 81 
Total 4, 925, 447, 195 3, 195, 414, 273) 64.9 1, 221, 861,091) 24.8 4, 417, 275, 364) &9.7 
TOTAL MOTOR-VEHICLE TAXES 
| | 
192 $560, 027, 983) $409, 506,885) 73.1) $123, 176, 360) 22.0 73, 245) 95. 1 
1928 627, 863, 867 460, 458, 621) 73.3) 135, 131, 802] 21 5 423) 94.8 
1920 779, 479, 997 568, 792, 222) 73.0) 175, 188, 226 22. 5} 448; 95 
1930 850, 388, 270) 612,811, 068} 72.1] 192, 887, 165] 22. 7| 233| 94.8 
1931 SSI, 927, 371 616, 304, G89) 69. 9) } se 143) 94. 1 
1932 838, 412,410) 524, 683, 337) 62. 6 7 , 944] 87.7 
1933 820, 718, 897 $72, 187,110} 57.5 7, 886) 85.5 
1934. 883, 716,561) 508, 579,652) 5 5,400 82.7 
1935 940, 436, 110 522, 129, 560) 55.5 377' 80.8 
1936 1, 057,995,000 583,616,000 55. 2 2,000) 80.3 
Total 8, 240, 966, 466 5, 279, 159, 444 64. 1 2, 006, 654,655) 24.3 7, 285,814,099, 88.4 
TABLE C.—Road consolidations 
Local Local 
road road 
Year State yg Year State —— 
ferred ferred 
to State | to State 
North Carolin 46, 826 Delaware 2, 602 
Pennsylvania 20, 167 Nebraska 1, 391 
1931. Louisiana _. 6, 658 1935 Missouri 834 
| Nevada 796 
Total 73, 651 
Total 5, 623 
1932 Virginia 37, 028 
Arizona. 428 
West Virginia 29, 09S Georgia 648 
Oregon... 2, 646 Kentucky 340 
1933 s California. 6, 600 New Mexico 2, 021 
| Ohio = 2, 391 
Total 37, 744 1936 Oklahoma sears 606 
South Carolina. 416 
Minnesota 4, 356 Texas. _. 579 
Missouri..- 937 Missouri 914 
Georgia... 367 Pennsylvania 2, 350 
1934. ...../\{ Indiana....... 871 —- 
Kentucky-. 659 ere 10, 696 
Total 7,190 || 1927-36... Total transfers..| 171,932 





SNOW REMOVAL AND ICE TREATMENT 
ON RURAL HIGHWAYS 


Reported by H. A. RADZIKOWSKI, Associate Highway Engineer, Division of Construction, Bureau of Public Roads 





ARE DESIGNED SO AS TO MINIMIZE 


MoperN HicHways THE 


N ORDER THAT the large volumes of traffic using 
| their main highways can be served with facility and 
safety during the winter, all of the northern and western 
States annually spend substantial sums for snow re- 
moval and ice treatment. Operations during the win- 
ter 1936-37, the latest for which data are available, 


AMOUNT OF 


TRA 


. 


Snow-RemMovAL Work NEEDED TO KEEP THEM OPEN TO 


FFIC, 


indicate the importance of this duty of the State high- | 


way-maintenance forces. 

Data compiled from reports by 36 States show that 
they spent $17,099,626 to free 217,243 miles of main 
highways from ice and snow during the winter 1936-37. 
These data, given by States in table 1 , Show that the 
major equipment used in this work w as as follows: 


Equipment: Number 
Trucks 13, 634 
Tractors 1, 316 
Graders _ _ _ - 2, 505 
Plows for trucks: 

Displacement type- 12, 784 

Rotor type-_-- 209 
Plows for tractors: 

Displacement type- : 1, 029 

Rotor type_- ’ 107 
Power shovels-______- : t] 


In addition to actual removal of snow, 
erected a total of 12,040 miles of snow fence to prevent 
snow from drifting onto the highways. In each of 


the States | 


| 
| 


7 States the mileage of roads cleared of snow exceeded 

10,000 miles; in each of 5 States the cost of snow 

removal and ice treatment exceeded $1,000,000. 
Average snowfall figures for each State, reported by 


the United States Weather Bureau, are shown in 
table 1. These data are average figures for the entire 
State, compiled from records at stations located in 


various parts of the State. The average snowfall dur- 
ing the 1936-37 season was less than that during the 
previous winter in 25 States and greater in 10 States. 
In 8 States in the snow area the average snowfall was 
less than 20 inches during 1936-37, and in 10 States 
it exceeded 60 inches. 

Average snowfall figures, however, cannot be ac- 
cepted as a true index of the extent of the snow removal 
problem. Snowfall in mountainous regions may greatly 
exceed the average reported for the State. In one 
State the snowfall was reported as 469 inches on a 
| mountain pass kept open during the winter season. 
| High winds may blow snow over cleared roads, making 
additional removal work necessary. A small amount 
of precipitation, in the form of sleet, may necessitate 
considerable ice-treatment work. 

Although the primary purpose of snow removal is to 
enable traffic to move with facility and safety, prompt 
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North Atlantic State Inches inches 


Connecticut State j i.3 
M ne QO. 3 62.0 
Massachusetts { 
New Hampshire ) 


New Jersey 2 | 
New York State and 


Penusvivania ite 6.4 om () 
Rhode Island { 4.7 i) 


Vermont 1 68.9 63 
South Atlantic State 

Delaware 4.1 8.9 

Marvland | $3.2 23.8 

Virginia | 3.4 14.1 


West Virginia i 66.5 7 


North Central States 
illinois i ”% 2 14.0 
Indiana ie 25. 7 18.4 
lowa Th) Wa 41 7 
Kansas do 
Michigan de 62.7 x () 


Minnesota { 73 69.0 
Missouri ty 5 | 14 
Nebraska 
North Dakota 
Ohio 

South Dakota 
Wisconsin 


Western States 
Arizona ! Hf ) 4 
California 


Colorado io 68.2 72.1 
Idaho ti 82. 1 75.3 
Montana iT 53. 2 51.5 
Nevada do $2.9 2.7 
New Mexico i * | on () 
Oregon lo 13 61.2 
Utah 1c 14.0 76.7 
Washington do 47 69.9 
W yoming i 78.4 87 


Total 


1 Snowfall figures compiled from U.S 

? The number of displacement plows, 
equipment owned by numerous 
agencies. 


3 Not available 


rotary 


removal also helps to preserve the road surface 


shoulders. 


The snow should be pushed back from the shoulders 
to facilitate the flow of water from melting snow into 
Failure to remove snow from the 
shoulders, and allowing a thin cover of snow or ice to 
remain on the surface, results in erosion on low- and 
intermediate-type surfaces and loss of supporting value. 
The water from thawing snow and ice frequently runs 
along the edge of the pavement, softening the shoulders 
and allowing seepage under the pavement and into the 
This excess water may serve to build up ice 
tayers with resulting frost heave, and often cannot drain 
away through the ground because of an impervious layer 
The weakened road may quickly 


drainage channels. 


subgrade. 


of frozen soil below. 


fail under traffic, especially at the edges of flexibile-type | 


other counties for which no data have been sut 
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surfaces It is now generally recoenized that it is less 
expensive maintenance for snow-removal 
preserve the road by draining the traveled way during 
each thaw than to repair winter-damaged surfaces and 
shoulders. 


and 
crews to 


HIGHWAYS ARE DESIGNED TO PREVENT SNOW BLOCKADES 


The problem of keeping the highways cleared of snow 
can be partly solved by using all practical means of 
preventing the snow from collecting on the roadway. 
Such preventive steps may include the erection of 
snow sheds, the planting of trees, erection of snow 
fences to control snowdrifts, and the design of the 
highway itself. 

Highways in the northern and western States are 
located and designed with a view to minimizing the 
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snow removal problem. The practice of locating the 
highway to take advantage of the prevailing wind 
is recognized. Road grades are raised above the adja- 


cent ground level to provide wind-swept surfaces: 
slopes are flattened to reduce obstruction to wind- 
sweeping action; and ditches are widened to afford 
better drainage and greater snow-storage capacity. 
When funds permit, maintenance crews sometimes 
flatten and round through or side-hill cuts to create 


flow. 


sections that induce air 





DAMAG! 
TRAFFIC. 


IMPROPER DRAINAGE DURING THE WINTER May Cause 
TO THE ROAD AND CREATE A SERIOUS HAZARD TO 


Snow fences are used in areas where the topography 
is conducive to the formation of snowdrifts on highways 
The purpose of these barriers is to cause the deposit of 
snow before reaching the road by retarding the velocits 
of snow-carrying winds. Location and placement of 
the fence, both temporary and permanent, are largely 
soverned by the maintenance superintendents, who 

now where drifting has occurred in previous years. 
T he portable picket-type of snow fence is most generally 
used (11,830 miles in 1936-37). This type of fence 
consists of wooden slats 4 feet high, 1!; inches wide, and 
'y inch thick, woven together with galvanized wire and 
rk iced 2 inches apart. The fence is secured to angle- 
bar posts on the windward side of the road a sufficient 
distance beyond the outside e -dge of the ditch to prevent 
the toe of the drift from covering the drainage channel. 
This type of fence is generally erected in the fall and 
removed in the spring. Trees and shrubs are some 
times planted as snow barriers where sufficient right-ol- 
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KEEPING 
SLIDES Occur. 


Most Practicat MEANS OF 


AREAS WHERE 


SNOW SHEDS ARE THE 
Roabs OpreN IN CERTAIN 


way isavailable. Brush and other obstacles that might 
snow to drift across the roadway are removed 
to allow free wind action. 

Several different types of snowplows are used to 
remove snow from the highway. For light work 
graders and light blade-type displacement plows are 
adequate. V-type and side-wing displacement plows 
ure suitable for moderately heavy work. For ex- 
tremely heavy work rotor-type plows are generally 
used. As shown by table 1, the displacement-type 
plow nage by trucks was the most widely used type 
ae the 1936-87 season. 

Light Se andl and blade displacement plows are 
often used to open the traveled way for traffic, followed 
by rotary units which blow the snow clear of the road- 
way. Rotary plows and heavy tractor-propelled 
/-plows are used extensively in deep drifts on mountain 
Use is also made of side-wing plows and slice 
bars for petrrchad down snow banks in deep drifts. 


eoause 


pi isses, 
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UsEep ror Licgutr SNow-REMOVAL 


OFTEN 
WoRK. 


The clearing of mountain passes has been undertaken 
quite extensively by the various western States. The 
work usually requires the most powerful type of equip- 
ment to cope with the heavy snowfall, steep grades, 
high altitudes, and wind and slides. The auger blower 
rotary plow and the V-plows with rotary attachments 
for relieving the snow pressure on the face of the V 
are frequently used for this work. The rotors are 
eenerally driven by auxiliary power units carried on 
the rear end of the truck or by the tractor power unit 




















DISPLACEMENT-TYPE PLOWS PUSHED BY TRUCKS 
WipELy Usrep ror SNow REMOVAL. 


which pushes the plow, depending on the type of 
motive force used. The rotors discharge the snow up- 
ward by centrifugal force. Deflecting chutes direct 
the discharge to either side, taking advantage of the 
direction of the wind. The snow is cast clear over the 
side banks, the distance it is thrown depending on the 
speed of the rotors and the force of the wind. Ina few 
places where snow slides occur frequently snow sheds 
are the only practical means of keeping the roads open. 

Efforts are made to prevent damage to guardrail 
and sign posts by snow equipment, by marking guard- 
rails with high markers visible when the snow is deep, 
and by careful operation of equipment. 

In 35 of the States reporting, the State highway 
departments controlled snow-removal work on State 
highways. In New York the counties performed snow- 
removal work, and the State did ice-treatment work 
on State highways. The States generally store snow- 
removal equipment at maintenance depots located at 
strategic points on the highway systems. 





V-Type SNow Piow SvuiTaBiLe ror MopERATELY HEAvY Work 


In the State of Washington, snow removal activities, 
especially in mountain passes, are controlled through 
the use of radio. By means of two-way, short-wave 
radio sets installed in snow-removal equipment, the 
central office dispatches units to snow blockades and 
directs the work by maintaining constant communica- 
tion with the equipment. Supervisors’ cars are also 
equipped with short-wave receiving sets, thus enabling 
the supervisors to be called to long distance telephone 
in cases of necessity for two-way communication. 
Shop clerks and operators of snow-removal equipment 
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are encouraged to become licensed radio operators. 
These men carry on their regular duties while operating 
the radio equipment, and there is practically no e xpense 
for special operators to maintain the communication 
system. 


SAND OR CINDERS ARE SPREAD OVER ICE-COVERED HIGHWAYS 


Highways frequently become covered with ice during 
the winter months, rendering them impassable or 
extremely dangerous to traflic even at slow speeds. 
This can be remedied by spreading sand or cinders over 
the ice, thus restoring traction. 

Ice may form as a result of a sleet storm, because of 
faulty snow removal, or because of faulty drainage. 
Until recently it was the practice to allow a covering 
of snow, ranging from a fraction of an inch to a few 
inches in thickness, to remain on the road surface. 





MapDE 


Icy PAVEMENTS ARE SAFER FOR TRAFFIC BY SPREADING 


Sanp oR CINDERS AT DANGEROUS PLACEs. 
Compaction by traffic and alternate thawing and 
freezing soon transformed this snow into ice. With 


the increase of winter traffic and hazards from slippery 
roads there has been a change in practice on principal 
highways in many States; snow removal crews now 
scrape off the snow and slush as close as possible to the 
surface. Use is made of motor graders and light trucks 
with underbody blades mounted on springs for this 
work. This equipment is also used for surface and 
shoulder blading during other seasons of the year. 

The formation of ice on pavements caused by water 
from thawing snowbanks is being eliminated through 
better snow-removal methods, by opening ditches and 
drains during thaws, and by a general study of the loca- 
tions where ice forms so that the drainage facilities 
can be improved. 

The hazards created by sleet storms or by rain pre- 
cipitated at near-freezing temperature cannot be 
avoided. ‘Temperature variations during the day, from 
temperatures permitting light rains and mists to freez- 
ing temperatures, permit a thin coat of ice to form within 
a very short time. The most effective remedies are: 
Provision of better traction by applying abrasives to the 
highway surface as soon as possible; protection with 
guard rail; the erection of suitable caution signs at 
approaches to critical sections; the elimination of exces- 
sive crown on pavements; and warning the traveling 
public by radio and other means as to the slippery con- 
dition of roads. Drivers should be informed of the 
things they can do to minimize the danger of skidding 
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on icy pavements, such as carrying moderate air pres- 
sures in tires, using tires having deep treads, and driving 
at slow spee .ds so that brakes need be applied but seldom 
and then very slowly and cautiously. 

The most commonly used abrasive is sand with an 
admixture of caleium chloride or sodium chloride on 
pavements other than portland-cement concrete. Cin- 
ders are preferred by some States, but are usually not 
available in sufficient quantities. The chemicals are 
used to assist in partially embedding the abrasives by 
temporarily lowering the freezing point. 

The sand and chloride are generally mixed and stock 
piled at convenient points or sheltered in bins to pre- 
vent the weather from dissipating the salt and to keep 
the materials from becoming caked. Wherever possible 
the bins are placed in positions that will expedite handl- 
ing of materials by gravity loading. Spreading is per- 
formed from trucks either by hand shoveling or me- 
chanical spreaders, and directly from stock piles on short 
and isolated sections. Because of the cost, treatments 
are largely limited to steep grades, curves, grade cross- 
ings, intersections, and other dangerous places where 
accidents are most likely to occur. 

The State of Oregon has developed a sand spreader 
for ice treatment. It is a trailer, power for spreading 
being supplied by traction of the trailer wheels through 
the trailer axle to a drive chain and gears which revolve 
two disks. The amount of materials spread and the 
width covered are regulated by manual adjustment of 
the disks. The trailer is attached to the rear axle, by 
which it is pulled, and also to the tail gate on the dump 
body of an end-dump truck. The trailer wheels do not 
come in contact with the pavement until the dump 
body is half raised. The abrasives fall through a chute 
in the tail gate into the feed hopper and onto the 
spreader disks. Recommended speed of operation is 
from 5 to 8 miles per hour, depending on the size of 
materials used. An automatic clutch arrangement 
near the wheel bearings permits backing of the trailer 
without operation of the drive mechanism. The ma- 
chine was used experimentally during the winter of 
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SAND SPREADER DEVELOPED AND USED BY THE OREGON STATE 


HicHway DEPARTMENT. 


1936-37, and reports indicate that about 50 machines 
of this type were constructed for use during the follow- 
ing winter. 

It has been reported that the oil film deposited on 
concrete pavement by passing vehicles seems to act as 
a protective coating against possible detrimental action 
of concentrated solutions of chlorides used in ice 
treatment. Several States are experimenting with 
linseed oil as a protective coating. In Wisconsin 
pavement is painted with two coats of the oil prior to 
the application of calcium or sodium chloride. Suf- 
ficient time has not elapsed to permit any definite 
conclusions, but it is reported that the State proposes 
to continue the experiments on a larger scale during the 
winter of 1937-38. 


AUTOMOBILE PURCHASES BY FARM FAMILIES 


Summary tabulations of a survey of 17,000 farm 
families in 64 counties in the United States show that 
S24 of each 1,000 families owned cars. The statistics, 
summarized in table show that farm families buy 
nearly twice as many used cars as new cars. Usually 
these are relatively high-value used cars, although their 


cost averages only a little over one-third the cost of 


the new cars purchased— $263 for the average used car, 
$739 for the average new Car. 

The counties, surveyed in 1935-36, were represent- 
ative of farm regions in all parts of the country. The 
data were collected in the St udy of Consumer Purchases 
conducted by the Bureau of Home Economics of the 
United States Department of Agriculture as a Works 
Progress Administration project in cooperation with 
the Bureau of Labor Statistics of the United States 
Department of Labor, the National Resources Com- 
mittee, and the Central Statistical Board. 

Because a composite picture of the usual American 
family was the object of this family-living study, only 
families having both husband and wife were included. 

Car ownership of all nonrelief, native white farm 
families interviewed ranged as high as 97 percent In 
California and in North Dakota and Kans: as, where dis- | 


tances between cities are great. In Vermont the per- 
centage was 73, still almost three-fourths. Among the 
white operators of the Southeastern States, more than 
60 percent reported owning cars. For Negro share- 
croppers, this percentage ran as low as 15. Car 
ownership the country over averaged a little over 82 
percent. 

Only in California did the white farm families studied 
purchase more new than used cars. In most of the 
other areas studied, twice as many used as new cars 
were bought. Farm families the country over paid an 
average of $263 for used cars, $739 for new cars. The 
purchase price of used cars ranged from $80 in Georgia 
and Mississippi to $330 in New Jersey; the price of 
new cars ranged from an average of $637 in North 
Carolina to $932 in California. Freight charges, of 
course, make a difference of $100 or more in car prices 
depending on the distance from the center of production. 
The price of used cars generally averaged well above 
$200. <A few used cars costing $50 or less were bought, 
usually by low-income families. 

For other areas the percentages of 
among the families 
Wisconsin, 94 percent; 


‘ar ownership 
interviewed were: Michigan and 
Illinois and Iowa, 94 percent; 
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TABLE 1. 
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Number of nonrelief farm families | owning cars and number buying new and used cars, pe 
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1,000 families; and average price 


of cars purchased, 1935-36 
Number of Number of families in each \ verage gross 
familiesin 1,000 buying during the year price ? 
Locality Farm status Race each 1,000 
ownin 
iny car Any car?) New car, Used car New ear | | Lear 
New England States 
Vermont. Operators W} { 140 $1 $709 SO 
Central States 
New Jersey do SS ) 4 76 6 0) 
Pennsylvania and Ohio do { S59 s ; 128 > | 
Michigan and Wisconsin do j ) nl 142 Hur 0 
Illinois and lowa___- do s { 63 
Mountain and Plains States 
Kansas and North Dakota do r rT r, 12 ; 247 
Colorado, Montana, and South Dakota do st 10 110 st) 03 
Pacific Coast States: 
Central and southern California do 1 %) 107 on 4 we 
Oregon and Washington do 1 Is] 63 IS st 7s 
Oregon name Part-time operators ) 2 ISU ~ OS 
Southeastern States: ¢ 
North and South Carolina Operators r tit 118 14 0 11 
Do... Sharecroppers $45 2 14s 212 
North Carolina Self-sufficing farm operator 204 0 { 637 ; 
North and South Carolina Operators Negr ' Is s j 
i = Sharecropper is t lay 1) 7 
CGieorgia and Mississippi Operators Ww) s 10M ' 10 
_ Sharecroppers ' 4 ( sv) 
Do Operators Ne oy ) Is 
Do Sharecropper i S 
All regions s 0 2 
1 Families that include husband and wife, both native-born 
? This average is based on the number of cars purchased during the year, for which the gross pu N I Ww ) 
3’ The figure in this column is the sum of the number of families buying new and those buying i cars. unless the same families purchased both types of ear 
4 Because of the economic and social significance of the sy m of farm tenancy in the Southea hese data have been tabulated separately for each ty ir 
no justifiable comparisons can be made between any one group in this region and white operat ther re Negro farm families were stucic il : 
Oregon and Washington, 91 percent. <A special study | 13 percent used cars. In Michigan and Wisconsin, 20 


of part-time farmers in counties adjacent to Portland, 
Oreg., showed that 92 percent were car owners. For 
New Jersey this percentage was 88; for Colorado, 
Montana, and South Dakota, 86; for Pennsylvania 
and Ohio, 86 

In the southeastern States, where the farm tenancy 
system was a factor, and where Negro families consti- 
tuted a considerable proportion of the farm population 
studied, the percentages of car ownership for the 
families interviewed in North and South Carolina 
were: White operators, 71 percent; white sharecrop- 
pers, 45 percent; Negro operators, 42 percent; Negro 
sharecroppers, 36 percent. In Georgia and Mississippi 
the percentages were: White operators, 62 percent; 
white sharecroppers, 20 percent; Negro operators, 25 
percent; and Negro sharecroppers, 15 percent. 

A special study of the so-called self-sufficing farm 
area of North Carolina, where farmers raise more for 
home consumption than they do for market, showed 
20 percent car ownership. 

Car purchases during the year were reported by 14 
percent of the Vermont families interviewed, 4 percent 
buying new cars and 10 percent buying used cars. 
Fourteen percent of the New Jersey families also were 
car buyers, 6 percent buying new cars and 8 percent 
buying used cars. Eighteen percent of the Pennsyl- 
vania and Ohio families purchased 5 percent new cars, 


| 
' 


percent bought cars, 6 percent new cars and 14 percent 
used In Illinois and Iowa, 23 percent bought 
cars, S percent new cars and 15 percent used cars. In 
Kansas and North Dakota, 18 percent bought cars, 
5 percent new cars and 13 percent used cars. In Colo- 
rado, Montana, and South Dakota 22 percent bought 
11 percent new cars and 11 percent used cars. 
In California, 20 percent bought cars, 11 pereent new 
cars and 9 percent used cars. In Oregon and Wash- 
ington, 18 percent bought cars, 6 percent new cars and 
12 percent used cars. 

In the southeastern States, the new cars were almost 
all purchased by the white farm operators. In the 
four States studied in this region (North and South 
Carolina, Georgia, and Mississippi), less than 3 percent 
of the white sharecroppers, Negro operators, and Negro 
sharecroppers reported buying new cars. In Georgia 
and Mississippi, none of the Negro families reported 
any new-car purchases. Twenty-seven percent of the 
North and South Carolina white operators interviewed 
bought cars during the period studied, 12 percent 
bought new cars and 15 percent bought used cars. In 
Georgia and Mississippi 18 percent of the white operators’ 
families purchased cars, 7 percent buying new cars and 
11 percent buying used cars. Of all families interviewed 


cars. } 


ears, 


the country over, 7 percent reported buying new cars and 
a little over 12 percent reported buying used cars. 





Pan L Sunwear, 


March 1938 


PUBLIC ROADS 15 


FILM STRIPS ON HIGHWAY SUBJECTS AVAILABLE 


Film strips relating to several different highway sub- 
jects have recently been made available by the Bureau 
of Public Roads of the United States Department of 
Agriculture.  Leeture notes containing appropriate 
comments about each frame have also been prepared. 
Some of these notes are in the form of question-and- 
answer discussions by two readers. 

“The Country Roadside Restored” is the title of one 
film strip of 55 frames. This series of pictures begins 
by showing the attractive roadsides in the old days of 
horse-drawn traflie. It continues by showing roadsides 
where beauty has been marred by construction sears, 
stumps, and unsightly debris. Later pictures show 
roadsides whose beauty has been retained by carefully 
planned construction operations or restored by the 
planting of trees, shrubs, and other plants, by the round- 
ing and trimming of side slopes, and by the removal of 
unsightly stumps and debris. 

Another series is entitled **The Cost of Poor Roads.” 
The economy of good roads is forcefully illustrated in 
53 frames, which show that lower car operation costs, 
superior highway service, greater community social 
values, and increased safety, all accrue when poor roads 
are improved. 

Methods of stabilizing soil-road surfaces are shown in 
a strip of 55 frames entitled ‘Stabilized Soil Roads.” 
Materials used in stabilizing road surfaces and the 
methods of preparing, mixing, and placing them, are 
illustrated in detail 

“Subsurface Exploration Using Electricity and Sound 
Waves” is the title of another series of 37 frames. It is 
important for highway engineers to have means of de- 
termining accurately the location and type of materials 
below the earth’s surface without actually boring into 
the earth. Layers of rock, shale, clay, and earth offe: 
different amounts of resistance to the passage of electric 
current and they also transmit sound waves at different 


speeds. The film shows clearly how, by making use of 
these phenomena, engineers can measure the depth 
below the ground surface to rock. 

Investigations of highway materials, design, and 
methods of construction, are pictured in the 69-frame 
strip entitled “Highway Research Highlights.’? Roads 
must be designed to withstand the wear and tear caused 
by modern high-speed traffic and deterioration resulting 
from constant exposure to freezing, thawing, rain, snow, 
etc. Great progress has been made toward making 
highways stronger and more durable, and at the same 
time keeping costs as low as possible. 

“Open Winter a 67-frame film strip, is 
devoted to the subject of snow removal on highways. 
In the days of horse-drawn traffic, winter snows offered 
no serious hindrance to travel. Sleighs and sleds were 
gotten out, and traffic moved on runners instead of 
Wheels. Motor vehicles, however, cannot be operated 
safely or easily on snow or ice-covered roads. The 
pictures show the large snow plows, pushed by trucks 
or tractors, that are now used to remove snow from the 
highways. Sand or cinders are spread over curves, 
grades, intersections, and other dangerous places when 
they become coated with ice. 

These pictures are on 35 millimeter, noninflammable 
film, suitable for projection in film-strip projectors. 
Suitable projectors may be rented in the large cities 
from one of the large telegraph companies. 


Roads,” 


Projectors 
are available in most schools, and can often be rented 
from automobile dealers who use them in training their 
salesmen. 

The film strips, together with lecture notes, may be 
borrowed from the Bureau of Public Roads, United 
States Department of Agriculture, Washington, i. <. 
There is no charge other than the postage in returning 
the film (approximately 10 cents). 
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